Background & objective: Ultrasonogram (USG) and computed tomography (CT) are often used in the evaluation of gall-bladder carcinoma. Thepresent study was conducted to determine the usefulness of USG and CT scan in diagnosing gallbladder carcinoma.
gallbladder wall thickening. The mass replacing the gallblader fossa is the most common appearance. CT scan can differentiate between complicated cholecystitis and advanced gallbladder carcinoma by few specific findings 3 .
In this country, gallbladder carcinoma is not uncommon. Ultrasonography and CT scan are two important diagnostic tools available in our country to evaluate the hepatobilliary system. By utilization of these advanced imaging modalities, carcinoma gallbladder can be detected early when these tumors are still localized. Thus survival time of the patients can be increased by early removal of tumors. To the best of our knowledge, no published data are available in this country in the field of radiologic evaluation (USG and CT scan) of carcinoma gallbladder in correlation with histopathological report and the superiority of one modality over the other. The present study is an attempt to fulfil this gap.
Materials and Methods
This cross-sectional observational study was conducted at Department of Radiology and Imaging, BIRDEM in collaboration with the Departments of Hepato-biliary Surgery, and Histopathology of the same institute over a period of 3 years fromJuly 2004 to June 2006. A totalof 42 patients (ranging from 40 -80 years) were initially included on the basis of signs and symptom of gallbladder carcinoma (such as upper abdominal pain, jaundice, itching, weight loss and upper abdominal mass) and underwent USG and CT scan for preoperative radiological diagnosis, its extension and operability.The USG diagnosis revealed 35 with carcinoma of gall bladder and the rest 7 with inflammatory lesion, while the CT scan diagnosed 36 as gallbladder carcinoma and 6as cholecystitis. Of the carcinoma cases, 2 were found inoperable and hence were excluded leaving 40 for final evaluation. Following operation all the resected specimen were sent for histopathological evaluation. The statistical analyses were performed using computer software SPSS (Statistical Package for Social Sciences), version 11.5 and the test statistics used to analyse the data were descriptive statistics and kappa statistics.Kappa analysis was used to assess the strength of agreement between the two
Introduction
Carcinoma of gallbladderis the most common malignanttumor of the billiary tree. It is also the 5th most common gastrointestinal malignancy and comprises about 1-3% of all malignancies. Its peak occurrence is in the 5th decade or older and there is a female predilection of 3-4:1 It is a highly lethal disease and runs a fatal prognosis 1 . The aetiology of carcinoma of the gallbladder remains unknown and the incidence varies greatly in different areas of the world. The patients may be asymptomatic or may present may with symptoms and signs (upper quadrant pain, jaundice and weight loss with nausea, vomiting, loss of appetite, fatty food -intolerance, dark urine etc.) mimicking cholicystitis or cholelithiasis 2 . So early diagnosis of carcinoma gallbladder is difficult and rare as there are no specific signs and symptoms. Conventionally, carcinoma gallbladder is diagnosed on the basis of medical history; abdominal examination and using modern imaging techniques like transabdominal ultrasonography and computed tomography of upper abdomen. These are subsequently confirmed by postoperative histopathology of surgical specimen removed. Because the clinical presentation is confusing, the radiologist is often the first to suggest the correct diagnosis.
Transabdominalsonography and computed tomography have been found to be useful in suggesting the preoperative diagnosis of carcinoma gallbladder. Abdominal ultrasound is the examination of choice in the diagnosis of gallbladder and biliary duct lesion, but several diagnostic problems may arise in the differentiation from the polyps and acute inflammatory disease. CT scan better demonstrates gastrointestinal tract invasion and lymphadenopathy which can be a valuable finding for staging and treatment planning.Although the overall prognosis for this tumor remain poor ultrasonogram may facilitate early treatment of curable carcinomas by the fortuitous detection of tumor in patients who are asymptoamtic and who have symptoms attributable to coexistent stones 3 . The typical CT scan findings of gallbladder carcinoma include three patterns -a mass replacing thegallbladder fossa, intraluminal mass and 
Assessment of hepato-billiary system at USG and CT scan:
Ultrasonographic evaluation shows that about 40% of the gall-bladder were contracted and reduced in size and 32.5% large and distended.Approximately 40% had irregularly thickened wall and 21.2% diffusely thickened wall. The direct invasion of hepatic parenchyma was observed in 22.5% of cases and metastases in 12.5%cases. Enlarged lymph nodes were found in few cases.CT examination revealed 45% of the gall-bladder to be contracted and reduced in size and 25%distended and large.Thirty percentof gallbladder wall werediffusely thickened and 45% irregularly thickened.Direct invasion of hepatic parenchyma was observed in 42.5% and metastasis in 12.5%. Over half (55%) of the billiary tree was found dilated by both USG and CT scan. Gall stone was detected in 65% of the caseson USG and in 45% of the cases on CT examination. CT scan detected lymph node enlargement in 27.5% of the cases and the common site of enlarged lymph nodeswere the portahepatic, peripancreatic, superior pancreaticoduodenal nodes and coeliac axis region nodes. Carcinoma margin of gallbladder was only found at CT scan. The gallbladder margin was well delineated in 35% and poorly delineated in 52.5% diagnostic modalities used in this study to diagnose carcinoma of gall-bladder. While a kappa value of '1.0' indicates perfect agreement, a value of '0.0' indicates no agreement between the two diagnostic modalities. In between 0-1, the strength of agreement will be categorized as<0.2 = poor, 0.21 -0.40 = fair, 0.41-0.60 = moderate, 0.61 -0.80= good and 0.81-1.0=very good agreement.4The level of significance was set at 5% and p<0.05 was considered significant.
Results

Demographic, clinical and biochemical characteristics:
About two-thirds (65%) of the patients were in 5th to 6th decades of life (35% from 50 -60 and 30% from 60 -70 years) with mean age of the patients being 60 years. The study subjects were predominantly female (66.7%)with female to male ratio being roughly 2:1 (Table I) . Upper abdominal pain (85%) was the cardinal complaints followed by nausea/vomiting (52.5%), jaundice (47.5%), itching (42.5%) and weight loss (37.5%). Over 22% of the patients had upper abdominal lump (Table II) . The mean serum bilirubin and mean alkaline phosphates of the study subjects were 128.9 ± 123.4 µmol/L and 391.2 ± 290.7 U/L respectively, while mean serum asparate aminotransferase (AST) and mean alanine aminotransfarase (ALT) were 75.9 ± 49.7 U/L and 80.2 ± 69.7 U/L respectively. All these biochemical parameters were found raised in majority of the cases (Table III) . respectively. The diagnostic accuracy of the test was calculated to be (33 + 5)/40 100 = 95% (Table  VI) . The Kappa test revealed anexcellent agreement (89.7%) between the two procedures suggesting that the two diagnostic modalities are almost comparable in diagnosing gall bladder carcinoma (p < 0.001) (Table VII) . 
Discussion
At one time gallbladder carcinoma was regarded as an uncommon disease. However, reports within the last few decades showed that it is not so rare as was previously supposed. Rather it is the most common malignant tumor of the biliary tract. But early diagnosis of carcinoma gallbladder is difficult as there are no specific signs and symptoms. Recent improvement in the hepatobiliary imaging techniques has been increasingly promising with respect to accurate preoperative diagnosis and assessment of the extent of gallbladder carcinoma. As the clinical presentation is confusing, these modern imaging modalities can play an important role in the diagnosis of the disease.However, the imaging appearance of gallbladder carcinoma in USG and in CT scan and their sensitivity, specificity cases. Hepatoduodenal ligament was not seen at USG examination, but was seen at CT scan (Table IV) . 
Accuracy of USG and CT scanin the diagnosis of carcinoma gall-bladder:
The sensitivity of USG in differentiating GB carcinoma from inflammatory lesionwas31/33 100 = 93.9%, whilethe specificity of the test in correctly differentiating those who did not have the disease was 5/7 100 = 71.4%. The positive and negative predictive values of the test were 93.9% and 71.4% respectively, while the percentages of false positive and false negatives were 6.1% and 28.5% respectively.The diagnostic accuracy of the test was calculated to be (31 + 5)/40 100 = 90% (Table V) . Similarly, the sensitivity of CT scan in differentiating GB carcinoma from inflammatory lesion was 97.1%, while the specificity of the test in correctly ruling out those who did not have the disease was 83.3%. The positive and negative predictive values of the test were 97.1% and 83.3% respectively, while the percentages of false positive and false negatives were 2.9% and 16.7% 
Histopathological diagnosis
In termsechotexure of gallbladder mass, Levy et al8heterogeneous echotextureof gallbladder mass reflecting varying degrees of tumor necrosis was observed. Echogenic foci and acoustic shadowing associated with the tumor may be related to coexisting gallstones. Yeh 7 also observed that when gallbladder was filled with mass and associated with stones or necrotic center, it appeared like a "bull's eye" with diffuse low level echoes and highly echogeniccenter. Cholelithasis is a well-established risk factor for the developmentof gallbladder carcinoma. Gall stones cause chronic irritation andinflammation of gallbladder leading to muscosal dysplasia andsubsequent carcinoma. In the present study gallstones werefound in 65% of patients on USG examination. This findingwas quite loweron CT evaluation (45%).Probably this is due to presence gallbladder cholesterol stone inthose patients,because cholesterol stoneshows almost similar density of gallbladder content at CT.
The present study showed hepatic parenchymal invasion to be 22.5% on USG and 42.5% on CT scan. Thisis in close agreement with thestudy ofOhtaniet al 19 where hepatic parenchymal involvement was found in 65% patients. Bach et al 20 described that ultrasonography is reliablein the detection of primary gallbladder mass. However, sonographic findings do not accurately reflect the full extent ofdisease and sonography is particularly limited in the diagnosis ofinvasion to the liver, lymph nodes, peritoneum etc. CT scan morereadily depicts subtle extension of tumor beyond the wall of thegallbladder and into the surrounding structures and lymph nodes.
In the present study, the sensitivity and specificity of USG in diagnosing GB carcinoma were 93.9 and 71.4% respectively. The positive and negative predictive values of the test were 93.9 and 71.4% respectively. The diagnostic accuracy of the test was 90%. Similarly, the sensitivity and specificity of CT scan in detecting GB carcinoma were 97.1, and 83.3% respectively. The positive and negative predictive values of the test were 97.1 and 83.3% respectively. The diagnostic accuracy of the test was 95%. The test forstrength of agreement (Kappa test) revealed an almost 90% agreement between the two procedures meaning that the two diagnostic and accuracy in the correct diagnosis are not yet evaluated in our country.
In the present study, the mean age of the patients was 60 (range: 40-80) years 5 . in their series showed a higher mean age (70.6 years) of the patients having gallbladder carcinoma.
Similarly, Paraskevopuloset al 6 and Yeh 7 reported similar mean age of patients with carcinoma of gallbladder (67.3, 64.8 and 62.3 years respectively). In terms of sex distribution of gallbladder carcinoma, a female preponderance was observed in our series, which compares well with the findings of Paraskevopulos et al 6 , Levyet al 8 , Chianakwana et al 9 , Yeh 7 and Singh et al 10 .
The most common presenting symptoms of the patients in the present study were upper abdominal pain (85%) followed by nausea/vomiting (52.5%), jaundice (47.5%), itching (42.5%) and weight loss (37.5%). Rukmanappa et al 2 and Jefferyet al 11 observed similar presentations with upper abdominal pain being the commonest symptom, jaundice and weight loss were the next common symptoms.Similar findings were also observed by Levy et al 8 . Momen et al 5 , Pandey et al 12 and Sahin et al 13 .
About 40% of the gall-bladder were contracted and reduced in size and 32.5% large and distendedon USG examination, while45% of the gall-bladder were contracted and reduced in size and 25% distended and largeon CT examination. Approximately 40% had irregularly thickened wall and 21.2% diffusely thickened wall at USG and 30% of gallbladder wall were diffusely thickened and 45% irregularly thickened on CT scan. Several studies13-15 demonstrated that focal or diffuse wall thickening of gallbladder is one of the imaging findings on CT and USG in patients having gallbladder carcinoma. Gallbladder carcinoma may appear as a mass lesion on imaging study. Mass may protrude into the lumen or large enough to occupy whole of the gallbladder, which is the most common appearance. In this study a mass was present in 24(60%) patients on USG and 28(70%) patients on CT scan. These findings in the present study are strengthened by similar observation made by several studies [15] [16] [17] [18] 21 described that sensitivity of ultrasound in the detection of gallbladder carcinoma ranges from 70-100%. In terms of CT as diagnostic modality in the evaluationof gallbladder carcinoma, the diagnostic accuracy wasfound to be 95% which compares well with that of Kumranet al 22 . who observed the accuracy of CT in the diagnosis of gallbladder carcinoma to be 93.3%. However, previous studies 6,23 reported a lowsensitivity of CT scan (from 69 -80%) in the diagnosis of gallbladder carcinoma which might be that the previous CT technologies were low sensitive to diagnose gallbladder carcinoma compared to the present ones.
From the result of the present finings as well as findings obtainedfrom a number of other investigators, it is conceivable that both Ultrasonography and CT scan are ideal and accurate diagnostic imaging modalities for diagnosis of gallbladder carcinoma. However, CT scan is of greater value in the evaluation of extent of involvement to surrounding structures and thus determining itsresectability.
Conclusion
As the histopathological diagnosis of the present study correlatedwell with USG and CT scan findings in the diagnosis ofgallbladder carcinoma; It can be concluded that both USG and CTscan are useful imaging modalities for diagnosing this disease.However, CT scan has some distinct advantages over USG indetecting extension of tumor and involvement of surroundingstructures including lymph nodes and hepatodudenal ligamentthus determining itsresectability.However, as the sample size was small further large-scale studyis recommended to validate the findings of the present study.
